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PURPOSE: To realize a mass production of quartz oscillators in a simple way, by 
etching a thin quartz plate after masking the quartz plate with a material 
formed into the shape of an oscillator. 

CONSTITUTION: A thin quartz plate is masked by a mask 6- A which is formed 
by blanking the area except a frame part where a number of oscillator bars lie 
in a row in such a way that the quartz plate is held between the upper and low- 
er masks. Under such conditions, an Si0 2 film is stuck to the quartz plate. 
Then the masks are removed, and then a metallic film is stuck on the entire 
surface of the quartz plate. Then the Si0 2 film is removed by etching, and the 
masking is carried out with a mask 6-B blanked into an external form of a 
quartz oscillator. Under such conditions, a metallic film is stuck and the mask 
6-B is removed to remove the undesired area of the quartz oscillator by etching. 
In such a way, the troublesome photoetching process can be excluded. 



El 



6-A 




/^54))VACUUM SEALING METHOD OF QUARTZ OSCILLATOR 
^ttiy 57-118415 (A) (43) 23.7.1982 (19) JP 

(21) Appl. No. 56-4854 (22) 16.1.1981 

(71) SUWA SEIKOSHA K.K. (72) KAZUHIKO FURUYA 
(51) Int. CI 3 . H03H3/02,H03H9/10 



PURPOSE: To increase the vacuum degree within a ceramic or glass container, by 
evacuating a vacuum the inside of the container through a pierced hole which is 
drilled previously after sealing a quartz oscillator into the container. 

CONSTITUTION: A concave container 1 is formed by giving a drawing process 
and a sintering process to a ceramic green sheet. A quartz oscillator 3 is stored 
in the container 1, and a ceramic or glass cover 2 is joined to the container 1 
in terms of a plane. A pierced hole 4 is previously drilled to the container 1 to 
evacuate the inside of the container 1. Then evacuation is performed in the in- 
side of the container 1 through the hole 4 after adhering the container 1 and the 
cover 2 close to each other. After this, the hole 4 is sealed up with solder or 
indium, etc. A high vacuum degree is kept in the inside of the container 1 since 
a soft metal produces an extremely small amount of gas. 
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PURPOSE: To improve the adhesive properties of plating for an etching mask, by 
carrying out a nonelectrolytic plating after forming an n type semiconductor on 
the surface of glass. 

CONSTITUTION: The alkali glass is processed into a plate, and an n type semi- 
conductor layer 6 is formed on both surfaces of the glass plate. The n type semi- 
conductor uses the indium oxide, tin oxide, titanium oxide, etc. For instance, 
the tin oxide is formed into a thickness of 200 A by the CVD method, and a 
nonelectrolytic plating 7 is applied on such tin oxide. After this, the glass plate 
is heated at 200 °C for 30min in order to increase the adhesive properties of the 
plating 7. Then the photoresist is coated on a single surface of the glass plate, 
and an exposure is carried out in the form of a case. After the development, 
the etching is carried out to form a hollow part to the glass plate. This hollow 
part stores a quartz oscillator. 
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